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154) YCTPOMCTBO flJlfl BblPALUHBAHHfl MOHOKPMCTAJIJIOB KPEMHMfl METOflOM 
HOXPAJlbCKOrO 



ilsoSpeTeHwe othocwtch k nonyneHMio KpwcTannoB mctoaom Hoxpa/ibCKoro h o6ecneMMBaeT 6e3onacHOCTb 
o6cny>KMBaHHfl ycTpowcTBa, noBbiuiaeT HaAe>KHOCTb ero pa6oTbi m CHHwaeTTennonoTepw. CymHOCTb M3o6peTeHHfl: 
ycTpoiiCTBO coAep>KMT Kawiepy pocTa, Turexib Ana pacnnaBa, HarpeBaTerib c to ko b bo as m h m naTpy60K ai* 
saKyyMnpoBaHUfl KaMepbi. ToKOBBOAbi 3aKpenneHbi b Gokobom CTeHKe KaMepbi. HarpeBaTerib coeAHHeH c TOKOBBOAaMK 
nocpeACTBOM rpacfevrroBoro CTep>KHH. riocneAHHfi CHa6>KeH CTonopHbiM bhhtom. Yron Me>KAy ocbio tokobboa3 m OQbK> 
naTpy6Ka cocTaBnaeT He MeHee 30°C. HcKJiJoneHO nonaAaHne pacnnaBa Ha tokobboaw \a yMeHbiueHO KonwnecTBO 
oca>KAaiOLL4e^cp Ha hmx mohookmch, o6ecneneH HaAe>KHbm aneicrpHHecKi/ifi koht3kt HarpeBaTena c TOKOBBOAaMM. 1 3.n. c|v 
nbi, 3 Mfi. 



H3o6peTeHtie othochtch k TexHO/iornw nonyneHun MOHOKpwcTannoB nony n po boah m kob . 

HwBecTHO ycTpotiCTBO a^^ BbrrarnBaHWfl MOHOKpncrannoB, BKmoMaiomee quriMHApuHecKyK) Kaiviepy pocTa, Turenb a^a 
pacnnaBa, pa3Meii4eHHbifi b nonocTM HarpeBaTena, coeAMHeHHoro c BOAOOxna>KAaeMbiMn tokobboasm n , cucrreMy 
;/enno\A3onnniAw, n naTpy6oK f\nn BaKyyMMpoBaHM« KaMepbi (3anBKa OPr N 3530231, Kn. C 30 B 15/14, 1986). 

B M3BecTHOM ycTpowcTBe TOKOBBOAbi m naTpy6oK f\nn BaKyyMnpoBaHMfl 3aKpenneHbi b AHe KaMepbi pocrra. Hpn HM>KHefvi 
pacnono>KeHHM tokobboaob Ha hhx oceAaeT MOHooKucb KpeMHHfl, hto MO>KeT npuBecru k KopoTKOMy 3aMbiKaHWK>. KpoMe 
vpro, npn TaKOM KOHCTpyKMMW, b cnynae pa3pyujeHiifl Turna, bo3mo>kho nonaAaHne pacnnaBa Ha TOKOBBOAbi h aho KaMep- 
jipti KOHTaiae pacnnaBa c tokobbo as m h cyLqecTByeT onacHocTb wx npo>Kora w B3pbiBa KaMepbi. Ecnw SToro He 
npoucxoAHT, to pacnnaB KpncTannw3yeTC* Ha AHe KaMepbi m b naTpy6Ke f\ns\ ee BaKyyMnpoBaHnq. B pe3ynbTaTe 
noAroTOBKa KaMepbi k cneAyiomeMy npoqeccy BbiTarnBaHnq KpwcTannoB Tpe6yeT 6onbiunx 3aTpaT TpyAa m BpeMerfn. 
TaKUM o6pa30M, M3BecTHoe ycTpoficTBo nsnnejcn He6e3onacHbiM npn o6cny>KMBaHnn m HeAOCTaTOMHO HaAe>KHbiM b 
pa6oTe. 

!/l3BecTHO ycrrpoMCTBo a^* BbipamnBaHMfl MOHOKpucrannoB, BKnionaioiAee qnnMHApuMecKyio KaMepy pocTa, wenb An* 
pacnnaBa, pa3Mei±ieHHbiii b nonocTM HarpeBaTena, coeAMHeHHoro c BOAOoxnawaeMbiMM tokobboa3mi/i, cucreMy 
Tennoii3onflUnM, naTpy60K ajih BaKyyMnpoBaHnq KaMepbi, 3aKpenneHHbiw b ee 6okobom CTeHKe, m noAAOH, ycTaHOBneHHbi 
noA TurneM Ha AHe KaMepw (naTeHT CWA N 3698872, Kn. 23-273 SP, 1972) 

3to ycTpotiCTBO qBnfleTCfl Han6onee 6nn3KMM k npeAJio>KeHHOMy n npuH^TO aBTopaMn 3a npoTOTun. 

.S ycTpotiCTBe npoTOTune npeAycMOTpeH noAAOH, 3aLi4Mina»ou4HM aho KaMepw b cnynae nponuBa pacnnaBa, a naTpy6oK 
Mn« BaKyyMnpoBaHMfl KaMepbi pocrra c uenbio 3au4MTbi ero ot nonaAaHMfl pacnnaBa pa3MeLqeH b 6okobom CTeHKe KaMep: » 



OnMCAHME M30BPETEHHfl 



.OflMaKO b M3BecTHOM ycTpotfcTBe^^npewHeMy cymecTByeT onacHocTb B3Pbi Bajsa Mepbi npn KOHTaKre nponnBiuerocq 
baennasa c tokobboasmm h B03M^^>cTb KopoTKoro 3aMbiKaHWb npw ccbinKe tJHfcx mohookmcm KpeMHuq. KpoMe Tore, 
,HenocpeflCTBeHHbiM koht3kt HarpeRPrena c MeAHbiMM BOflOOxna^aeMbiMH To^reBOAaivin npuBOAMT k 3HaHHTenbHbiM ':• 
jennonoTep«M. Bee sto AenaeT ycTpofiCTBO He6e3onacHbiM b o6cny>KMBaHnn n HeHaAewHbiM b pa6oTe. 

CyujHOCTb M3o6peTeHnq 3aKJiK>HaeTca b tom, hto b ycrpOMCTBe aji« BbipamMBaHMb MOHOKpucTan/ioB, BKnionaioineM t: 
UM/iMHApuHecKyio KaMepy pocra, Ture/ib ai« pacnnaBa, pa3MemeHHbifi b nonoc™ HarpeBaTenb, coeAMHeHHoro c 
30Aooxna>KAaeMbiMn TOKOBBOAaMn, CMcrreMy Tenjion3ormi4wi t naTpy6oKAna BaKyyMMpoBaHMfl KaMepbi, 3aKpennehHbifi * 
oe 6okoboCi CTeHKe, m iioaaoh, ycTaHOBneHHbiM noA ™meM Ha AHe KaMepbi, tokobboaw 3aKpenneHbi b 6okobom CTeHKe t . 5 
KaMepbi pocTa, a yron Me>KAy ocbK) TOKOBBOAa v\ ocbK) naTpy6Ka cocraBnbeT He MeHee 30°. KpoMe Toro, TOKOBBOAbi v 
CHa6>KeHbi coeAHHeHHbiM c HarpeBaTeneM rpacf)MTOBbiM cTep>KHeM, MMeK)ii4MM crronopHbiM bmht. 

Pacnono>KeHMe tokobboaob b Sokobom CTeHKe Kaiviepbi pocTa no3BonbeT n36e>KaTb nonaAaHMb pacnnaBa Ha hmx b cnynae 
aBapMMHofi cuTyaqiiM, CBb3aHHofi c pa3pyujeHMeM Turns, n MCK/iK)HMTb B3pbiBoonacHOCTb ycraHOBKM. 

yron Me>KAy ocbio tokobboa3 h ocbK) naTpy6Ka AJifl otk8mkm MHepTHoro ra3a 6bin nonyneH SKcnepuMeHTanbHbiM nyreto " 
[lpn yme Me>KAy ocbMM TOKOBBOAa m naTpy6Ka MeHee 30° nponcxoAMT aKTMBHoe ocaweHne mohookmcm ioami/ia Ha 
■roKOBBOAax, hto npMBOAMT k bo3mo>khoctm KopoTKoro 3aMbiKaHMb. npM yme Me>KAy ocbio TOKOBBOAa m naTpySna 6onee 
15*0° MOHOOKucb KpeMHi/ifl npaKTMMecKM He nonaAaeT Ha tokobboaw, a ra30BbiM noTOKOM BbiBOAMTCb H3 KaMepw nepe3 ■"•^ 
naTpySoK a^ia ee BaKyyMnpoBaHMfl. 

BseAeHne rpacfWTOBbix cTep>KHefi Me>KAy HarpeBaTeneM m TOKOBBOAaMn no3BonbeT yMeHbWMTb nepenaA TeMnepaTypbi 
Me>KAy Hi/iMi/i, hto npMBOAMT k CHM>KeHMK) TennonoTepb n yMeHbLueHHK) pacxoAa aneiapoaHeprMM. 

HannHne cTonopHoro bhht3 b rpacjDMTOBOM CTep>KHe no3BonbeT o6ecneHMTb nnocKOCTHocTb KOHTaKTHbix noBepxHocTetf 
tokobboaob m HarpeBaTenb n HaAe>KHbiM aneiapunecKnii KOHTaKT. 3to TO>Ke noBbiujaeT h aA e >k h oct b ycTaHOBKM i/i : /z 
npuBOAMT k cHii>KeHMK) TennonoTepb. 

TaKUM o6pa30M, npeAnaraeMoe TexHunecKoe peiueHne no3BonbeT ncicniOHMTb B3pbiBOonacHOCTb ycTaHOBKi/i, noBbicnTb 
4H3Ae>KHOCTb ee pa6oTbi, CHM3MTb TennonoTepn npn nonyneHnw KpucTannoB m, cneAOBaTenbHO, aHeproeMKOCTb ycTaHOB;<k^ 

! !a dpv\r. 1 npeACTaBneHa cxeMa ycrpOMCTBa Ana BbipauiMBaHMb MOHOKpucTannoB; Ha 4)nr2 pa3pe3 A A cjDnr.1 ; Ha 4>nr.3 
aneMeHT 1 <£nr.1. , 

VcTpOMCTBO coAep>KHT repMeTHH Hy io unnnHApuHecKyKD KaMepy pocTa 1, Turenb 2 a^i^ pacnnaBa, ycTaHOBneHHbiw b 
noACTaBKe 3. Turenb 2 pa3MeineH b nonocTM HarpeBaTena 4, coeAMHeHHoro c tokobboabmh 5, 3aKpenneHHbiMn b 6okobg^ 
feTeHKe KaMepbi pocra 1. HarpeBaTenb 4 coeAMHeH cTOKOBBOAaMw 5 nocpeACTBOM rpacf)MTOBbix cTep>KHeCi 6, MMeiouqux;^.:. 
vTonopHbiw buht 7 aj™ c^MKcaqnM nono>KeHMfl HarpeBaTena 4. ycrpoiicTBO BKnionaeT TaioKe cucTeMy TennoM3onflMnn 8 m 
hoaaoh 9, ycrraHOBneHHbiM noA TurneM 2 Ha AHe KaMepbi pocra 1. riaTpy6oK 10 (oamh nnn ABa) cny>KHT Ann 
BaKyyMnpoBaHMs KaMepbi m 3aKpenneH b ee 6okobom CTeHKe. Yron Me>KAy ocbK) naTpy6Ka 10 m ocbK) TOKOBBOAa 5 
cocTSBnaeT He MeHee 30°. 

YcTpoficTBo pa6oTaeT cneAyiouiMM o6pa30M. 

?' • 
HarpeBaTenb 4 coeAHHHK>T c tokobboab m h 5 nocpeACTBOM pa3Meii4eHHoro b hmx rpact)MTOBoro CTep>KH« 6 m 
o5ecneHMBaK)T nnocKOCTHocTb KOHTaKTHbix noBepxHocrreM tokobboaob 5 m HarpeBaTenb 4 cronopHbiM bmhtom 7. 3aTeM b 
Turenb 2 3arpy>KaK)T mcxoahwm MaTepMan, BaKyyMMpyKDT KaMepy pocTa 1 nepe3 naTpy6oK 10, noABOA^T aneKrponMTaHMe k 
TOKOBBOAy 5 m pacnnaBnqK)T 3arpy3Ky. nocne aToro onycKam saTpaBKy b pacnnaB m BeAyT Bbipau4MBaHwe KpMCTanna b., , 
BaKyyMe npw OAHOBpeMeHHOM npoTOKe MHepTHoro ra3a. ripw stom MOHOOKMCb KpeMHMfl, o6pa3yK)UL|aflCfl b pe3ynbTaTe 
peaKUMM MCXOAHoro KpeMHUp c KBapqeBbiM TMrneM, 6naroAapa pacnono>KeHMK) oceti TOKOBBOAa 5 m naTpy6Ka 10 noA 
yrnoM He MeHee 30° no OTHOtueHMK) APyr k APyry, npaKTMMecKM He oca>KAaeTCfl Ha TOKOBBOAax, a 3axBaTbiBaeTca noTOKor.t 
liHepTHoro ra3a m BbiBOAMTC« M3 KaMepbi pocTa 1 nepe3 naTpy60K 10. 

^CoeAMHeHMe HarpeBaTenb 4 c BOAOOxn a>KAa e m bi m m TOKOBBOAaMM 5 Mepe3 rpacfDMTOBbiM crrep>KeHb 6 cHM>KaeT 
irennonoTepM npM npoBeAeHMM npoqecca BbipauiMBaHMb KpwcTanna M3-3a yMeHbLueHMb nepenaAa TeMnepaTyp Me>KAy . 
Ihmmm. HaAe>KHbiM aneicrpM^ecKMM KOHTaicr HarpeBaTenb 4 c TOKOBBOAaMM, o6ecneneHHbiM CTonopHbiMM bmht3mm 7, jaioi:e 
pHM>KaeT TennonoTepM m noBbiiuaeT HaAe>KHOCTb pa6oTbi. 

\- , 

B cnynae pa3pyujeHMb TMrnb npM npoBeAeHMM npoqecca pacnnaB, MMHyq BOAOoxna>KAaeMbie TOKOBBOAbi 5, 6narcAapb wx 
pacnono>KeHMK) b 6okoboii CTeHKe KaMepbi pocTa 1, nonaAaeT Ha rpac|DMTOBbiPi noAAOH 9, ycTaHOBneHHbiM Ha 
oxna>KAaeMOM AHe KaMepbi pocTa 1, rAe 6biCTpo KpMCTannM3yeTCb, hto MCKnionaeT B3pbiB ycTaHOBKM. 

JaKMM o6pa30M, npeAnaraeMoe TexH MMecKoe peiueHMe no3BonbeT noBbiCMTb 6e3onacHocrb o6cny>KMBaHMb m HaAe>KHO0Tb 
ycrpOMCTBa, a TaioKe CHM3MTb ero SHeproeMKocrrb. 

OOPMYJ1A M30BPETEHMfl 

l.VcTpoMCTBO aji« Bbipau|MBaHMb MOHOKpMCTannoB KpeMHMb MeTOAOM MoxpanbCKoro, BKnionaiomee MMnMHAPMHeCKyK) 



Kaiyiepy pocTa, ™re/ib ai* pacnn^g^ pa3MeineHHbiii b nonocTU HarpeBaTens, coe flUHeHHoro c BOflooxna^aeMbiMM 
TOKOBBOflaMM, cucrreMy Ten/ioM3cflMi/i, naTpy6oK ana BaKyyMHpoBaHua KaMe^fc3ai<penneHHbiw b ee 6okobom cT^HKe, 'i :< 

noAAOH, ycTaHOB/ieHHbiM noA rwrj^m Ha AHe Kaiviepbi, 0TnnHaK)LneecH Teivi, MT^cKOBBOAbi 3aKpenneHbi b Sokobow cfe:Wo 
Kaiviepbi pocTa, a yron Me>Kfly ocbio tokobboa3 m ocbK> naTpy6Ka Ann BaKyyivinpoBaHMfl Kawiepbi cocTaBrmeT He MeHee 30°. 

2. ycTpoficTBo no n. 1, OT/iimaiOLneecfl Tewi, hto TOKOBBOAbi cHa6>KeHbi coeAHHeHHbiM c HarpeBaTeneM rpacJwroBbiM . -> iVl 

CTep/KHeM, MMeK)ll(MM CTOnOpHbIM BMHT. 

PMCYHKM 

pHc yHOK 1 . Pi/icyHOK 2 . PuicyHOK 3 
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